Uptake kinetics of 2',3'-dideoxyinosine into brain and cerebrospinal fluid of rats: intravenous infusion studies.
The pharmacokinetics of 2',3'-dideoxyinosine (ddl) and its distribution to plasma, brain tissue and cerebrospinal fluid (CSF) were determined during and after 2-hr i.v. infusions of ddl (125 mg/kg/hr) in rats to define its specific pharmacokinetic parameters for subsequent studies of prodrugs designed to target this compound to the brain. Steady-state plasma concentrations of 50 micrograms/ml were obtained within 30 min after the start of infusions corresponding to a total clearance of 2.4 l/kg/hr. Postinfusion, ddl concentrations declined biphasically from plasma with alpha T1/2 = 3 min and beta T1/2 = 35 min. STeady-state concentrations of ddl in brain tissue and CSF were 2.6 micrograms/g in tissue and 0.81 microgram/ml in CSF, respectively. These values represent 4.7 and 1.5%, respectively, of the simultaneously determined plasma concentration. The estimated brain vascular space contribution to the observed brain uptake was 4.1%, obtained by least squares fitting of a compartmental pharmacokinetic model to the uptake data. Postinfusion, the elimination of ddl from the brain and CSF was significantly slower than from plasma, resulting in increased brain/plasma and CSF/plasma ratios after the infusions. The low steady-state brain/plasma or CSF/plasma ratios suggest rapid disappearance of ddl from the CNS relative to its rate of entry. These data indicate that ddl penetrates poorly into the brain. Thus, prodrugs with enhanced blood-brain barrier transport may improve the delivery of ddl to the brain.